Immunomodulatory Properties of Mesenchymal Stem Cells Can Mitigate Oxidative Stress and Inflammation Process in Human Mustard Lung.
Oxidative stress and inflammation are one of the main pathological consequences of sulfur mustard on human lungs. Unfortunately, there is no effective treatment to mitigate pathological effects of sulfur mustard in mustard lungs. Here, we aimed to evaluate potential efficacy of systemic mesenchymal stem cells administration on expression of oxidative stress- and inflammation-related genes in sulfur mustard-exposed patients. Our patient received 100 million cells per injection, which was continued for four injections within 2 months. Sputum samples were provided after each injection. Oxidative stress was evaluated by determining sputum levels of malondialdehyde and glutathione. Furthermore, changes in expression of several oxidative stress- (metallothionein 3, glutathione reductase, oxidative stress responsive 1, glutathione peroxidase 2, lacto peroxidase, forkhead box M1) and inflammation-related genes (matrix metallopeptidase 2, matrix metallopeptidase 9, transforming growth factor-β1, vascular endothelial growth factor, metallopeptidase inhibitor 1, metallopeptidase inhibitor 2) were also evaluated using real-time PCR after treatments. Two-lung epithelial-specific proteins including Clara cell protein 16 and Mucin-1 protein levels were measured using enzyme immunoassay method. No significant differences were found between serum levels of Clara cell protein 16 and serum Mucin-1 protein in patient before and after cell therapy. Most of the oxidative stress responsive genes, particularly oxidative stress responsive 1, were overexpressed after treatments. Expressions of antioxidants genes such as metallothionein 3, glutathione reductase and glutathione peroxidase 2 were increased after cell therapy. Upon comparison of inflammation-related genes, we observed upregulation of vascular endothelial growth factor and matrix metallopeptidase 9 after mesenchymal stem cells therapy. Additionally, a trend for increased value of glutathione and decreased levels of malondialdehyde was observed from baseline to final evaluation times. Mesenchymal stem cells administration mitigates oxidative stress and inflammation in sulfur mustard-exposed patients.